Objective: Cancer patients undergoing chemotherapy commonly experience depression and anxiety, which, along with adverse effects of chemotherapy, inevitably compromise quality of life (QOL) of the patients. The aim of this study was to investigate the effect of a psycho-educational intervention on the quality of life (QOL) of patients with advanced lung cancer undergoing chemotherapy. Methods: Two hundred in-patients with unresectable advanced lung cancer undergoing chemotherapy in Shanxi Cancer Hospital from January to October 2013 were randomized into the intervention group (n = 100) and the control group (n = 100). Patients in the intervention group received a purposely designed and nurse-delivered psycho-educational intervention in addition to routine caring and chemotherapy, whereas those in the control group underwent chemotherapy and routine caring only. QOL of patients was assessed according to QOL instrument for lung cancer (QLICP-LU). The impact of the psycho-educational intervention on QOL was analyzed using independent-sample t test and χ 2 test. Results: The psychological, physical, and social function, and the overall QOL scores were significantly improved in patients who received the psychoeducational intervention compared with those in the control group. Conclusions: A nurse-delivered psycho-educational intervention is a useful strategy to improve QOL of patients with advanced lung cancer undergoing chemotherapy.
Introduction
Lung cancer is a leading cause of cancer-related mortality in men and women all over the world. In particular, the incidence of lung cancer is rapidly increasing in China with the crude incidence rate being 46.08 per 100,000 in 2010 [1] . In the same year, 605,900 patients were diagnosed and 486,600 patients died of lung cancer in the country [1] . This is closely related to the rapid increase in aged population, environment pollution, and cigarette smoking [1] .
Despite recent advances in molecularly targeted therapy and immunotherapy, conventional chemotherapy remains one of the major therapeutic approaches in the treatment of patients with advanced lung cancer [2] . Nevertheless, these patients commonly experience depression and anxiety, which, along with adverse effects of chemotherapy, inevitably compromise their quality of life (QOL) [3] [4] . Effective interventions to improve the psychological, physical, and social function of patients with advanced lung cancer undergoing chemotherapy are urgently needed.
In this study, we have examined the effect of a purposely designed and nurse-delivered psycho-educational intervention on QOL of patients with advanced lung cancer undergoing chemotherapy. We report here that the psycho-educational intervention significantly improves the psychological, physical, and social function, and overall QOL of the patients, and that it reduces common symptoms associated with chemotherapy. These results suggest that nurses can play an important role in assistance of patients in improving their QOL through delivering psycho-educational interventions.
Materials and Methods

Patients and Inclusion and Exclusion Criteria
In-patients (n = 200) with unresectable advanced lung cancer undergoing chemotherapy in Shanxi Cancer Hospital from January to October 2013 were enrolled in this study according to the following criteria: 1) they met the lung cancer diagnostic criteria of the Chinese Common Malignancy Norms; 2) Advanced lung cancer (Stage IIIB to IV) was diagnosed according to the International Union Against Cancer TNM classification in 1997; 3) they were prescribed for chemotherapy; 4) they had accepted at least primary school education; 5) they did not have any heart diseases, liver diseases, kidney disease, systemic infection, severe anemia, and cachexia, and were not complicated with other chronic diseases at the time of commencement of chemotherapy; 6) they agreed to participate in the study and signed informed consent forms. According to the completely randomized grouping design, the patients were numbered chronologically from 1 to 200. Patients with odd numbers were assigned into the intervention group, whereas those with even numbers were assigned to the control group. There were 70.75% males and 29.25% females, which ages ranging from 61 to 70 years old. 70.25% of the enrolled patients had a smoking history longer than 10 years. Chi-square analysis showed that the differences in the general demographic characteristics were not statistically significant between the intervention and control groups.
Tools of Quality of Life Instruments for Cancer Patients: Lung Cancer (QLICP-LU)
The one-scale method developed by Wan Chong Hua, et al. was used to measure the QOT of cancer patients [5] , which includes common modules (the physical function, the psychological function, the social function, common symptoms, and side effects) and a specific module that contains eight entries. The reliability of this scale was above 0.7 and its validity was 0.82 [4] . QOL was assessed once one week for each patient throughout the hospitalized period.
Therapies
Patients in both the control group and the intervention group were treated with conventional chemotherapy. At the same time, patients in the control group received routine caring while those in the intervention group received an additional nurse-delivered psycho-educational intervention.
Psycho-Educational Intervention
A three-stage measure was taken according to general psychological conditions of patients: 1) the establishment of a nurse-patient communication platform to assist patients in relieving tensions and fears (nurses are readily available to listen and respond to narrations of patients with a sincere attitude); 2) Assistance of patients in establishing a positive attitude towards the disease (nurses respect patients' beliefs, provide guidance, and meet the requirements of the patients); 3) provision of educational counseling to patients and caregivers (nurses explain the disease and the therapeutic process to patients and their caregivers).
Statistics
EpiData Software was used to establish a database. Statistical analysis was performed using SAS 8.0 and SPSS 13.0 software. Independent-sample t test and χ 2 test was used to compare the difference between groups.
Results
The Psycho-Educational Intervention Improves QOL of Patients with Advanced Lung Cancer Undergoing Chemotherapy
We used the one-scale method to measure QOT of cancer patients before and after they recieved the psychoeducational intervention [4] . The results showed that the physical function, the psychological function, and the social function were all significantly improved by the intervention (Table 1) . Similarly, the scores for overall QOL were also increased ( Table 1 ). In addition, common symptoms and adverse effects associated with chemotherapy that were included in the specific module domain such as nausea, vomiting, and fatigue were markedly reduced after the intervention ( Table 1) . Of note, scores for cough was also reduced, although whether this was due to the psycho-educational intervention remains to be determined.
QOL of Patients in the Intervention Group Is Significantly Improved Compared with Those in the Control Group
We also compared QOL of patients in the intervention group and those in the control group. As shown in Table  2 , the scores of the physical function, the psychological function, and the social function for patients in the intervention groups were significantly higher than those in the control group. Consistently, the scores of overall QOL were also higher for patients in the intervention group. In contrast, the scores of common symptoms and side effects were lower for patients in the intervention group ( Table 2) . Taken together, these results suggest that the psycho-educational intervention improves the psychological, physical, and social function in patients with advanced lung cancer undergoing chemotherapy, and that it also lessen common symptoms and side effects associated with chemotherapy.
Discussion
To maintain high QOL is an important objective of treatment of patients with advanced cancer. In this study, we have demonstrated that a purposely designed, nurse delivered psycho-educational intervention significantly improves QOL of patients with advanced lung cancer undergoing chemotherapy. This was not only revealed by the improved physical, psychological, and social function, and overall QOL scores, but was also shown by reduced common symptoms and adverse effects associated with chemotherapy. Noticeably, scores for cough also appeared lower in patients after the psycho-educational intervention, but whether this was due to implementation of the intervention or other factors remains to be further clarified. Regardless, Results from this study suggest that nurses can play an important role in improving QOL of patients with advanced lung cancer who undergo chemotherapy by providing systemic psycho-educational interventions.
Although psychological interventions to improve QOL of lung cancer patients has received increasing attention in recent years, there have been only limited numbers of reports in the literature about QOL of lung cancer patients in China, where lung cancer is becoming the leading cause of cancer-related death [5] - [7] . This is conceivably related to the large population and relatively few psychologists specialized in the field of QOL of cancer patients in China. The results from this study showing that a psycho-educational intervention can be delivered by trained nurses to late-stage lung cancer patients undergoing chemotherapy have important practical implications, in that this is a highly feasible and cost-effective way that can be carried out in large scales independently of the availability of specialized psychologists. In addition, this approach can be readily adapted to the management of patients with other types of cancers who undergo systemic treatment.
Conclusion
Psycho-educational interventions delivered by nurses are a useful strategy to improve QOL of late-stage lung cancer patients undergoing chemotherapy, which are also conceivably applicable to patients with other types of advanced cancers.
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